We attempt to construct the exact univariate probability distributions for 2 × 2 quantum systems that yield the (balanced) univariate Hilbert-Schmidt determinantal moments (|ρ| ρ P T ) n , 
, −n, α + 1, 2α + 1 1 − n, n + 2 + 5α, 1 − n − α, 1 2 − n − α ; 1 .
(Because of the denominator parameter 1 − n it is necessary to replace the 5 We are interested in finding the exact probability distributions yielding these sets of moments-the accomplishment of which task would presumably yield further insight into the nature and character of the derived separability probabilities. In undertaking such an effort, to begin, we follow-as best we can-the analytical framework, involving Mellin transforms and Meijer G functions, employed by Penson andŻyczkowski in their study of Fuss-Catalan and Raney distributions [4] .
We have largely worked with the second set of (unbalanced) moments in recent efforts of ours [5, 6] . In fact, in [6] , making use of this particular set, we were able to report the 2 following "concise" formula for the probability P (α) that a 2 × 2 system is separable (that is, the cumulative probability over [either of] the indicated nonnegative intervals)
where f (α) = P (α) − P (α + 1) = q(α)2 −4α−6 Γ(3α + 5 2 )Γ(5α + 2) 3Γ(α + 1)Γ(2α + 3)Γ(5α +
)
,
and q(α) = 185000α 5 + 779750α 4 + 1289125α 3 + 1042015α 2 + 410694α + 63000 =
α(5α(25α(2α(740α + 3119) + 10313) + 208403) + 410694) + 63000.
It was, then, concluded (using strongly convincing numerical evidence consisting of expansions of hundreds of digits) that for the (nine-dimensional) two-rebit systems, P (
, for the (fifteen-dimensional) two-qubit systems, P (1) = 8 33 , and for the (twenty-sevendimensional) two-quater(nionic)-bit systems, P (2) = 26 323
.
Nevertheless, despite these substantial successes with the particular use of the second set (convergence of probability-distribution reconstruction procedures [8] being much slower with the first set), it appears that the first set of moments is more immediately amenable to the implementation of the Penson-Żyzckowski approach for reconstruction of the complete probability distributions of interest.
Since (quite significantly, it would appear) the ranges of the indicated probability distributions include negative-valued intervals, it appears necessary-for application of the Mellin transform-to appropriately modify the distributions to eliminate nonnegative domains. If we do linearly transform the balanced moments of the probability distributions defined over
] to the moments of probability distributions defined over the (nonnegative) unit interval [0,1], we obtain for the new n-th moments (using the binomial expansion)
(Of course, it would be highly desirable to have a more explicit expression for
than this one-a task we are pursuing.) Now, (the original, untransformed) (|ρ| ρ P T ) n−m moment occurring in the right-hand side can be expressed-using the expansion formula for hypergeometric functions, as well as the Gauss multiplication Fig. 1 . (Fig. 2 gives the function-setting α = 1-which when summed over k from 0 to n, then added to (2 12 · 3 3 ) −n , with the resultant sum multiplied by (
.) in the two-qubit case α = 1. Applying the inverse Mellin transform to the quantity in Fig. 1 , having made the required transformation n → σ − 1, we obtain the expression in Fig. 3 . Then, Fig. 4 shows an equivalent form-in terms of hypergeometric functions-to the Meijer G term in Fig. 3 with the summation index m having been set to zero (cf. [4] . So, certainly highly formidable obstacles remain to the achieving of our stated goal of explicitly constructing the exact univariate probability distributions-parameterized by the Dyson-index-like parameter α-for 2×2 quantum systems that yield the (balanced) univariate
Hilbert-Schmidt determinantal moments (|ρ| ρ P T ) n obtained by Slater and Dunkl [1] .
One immediate issue to be addressed-so that Mellin transform methods might be more readily employed-is the development of explicit formulas for the determinantal moments, transformed-to avoid negative domains-so that they correspond to probability distributions As another approach to ascertaining the properties of the probability distribution functions in question, we have used the Mathematica-implemented Legendre-polynomial-based reconstruction algorithm of Provost [8] , that we have previously applied with considerable success [1, 5] , to determining the y-intercepts of the Hilbert-Schmidt determinantal probability density functions. That is, we seek the values of these probability density functions at which (the x-variable) |ρ P T | is zero. In Fig. 5 we show the seventy y-intercepts, as a function of the Dyson-index-like parameter α = 1 2
(rebits), 1 (qubits), In Fig. 6 we show the seventy y-intercepts, as a function of the Dyson-index-like parameter α = been the subject of this communication.
Another possible use of the Legendre-polynomial-based probability-density reconstruction process [8] might be to determine the modes of the yet-unknown separability probability density functions as functions of α. Along such lines, in Fig. 7 , we present-based on the first 1250 unbalanced moments, setting α = 1, an approximation to the two-qubit probability distribution defined over [− ] appears to be equal to 8 33 , as we have recently argued [1, 5, 6] (and indicated at the outset of this paper). In Fig. 8 , we show the two-rebit counterpart (α = 1 2 ) to this curve, and in Fig. 9 the two-quaterbit counterpart (α = 2). (Estimates of the medians-based upon the first 500 moments-of the last two distributions are, respectively, |ρ P T | = −0.00562687 and |ρ P T | = −0.0121435.)
For the two-rebit (α = 
Now, |ρ| ∈ [0, ) yielding these moments is (cf. 
